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ABSTRACT OF THE DISCLOSURE 
A reverse gearing assembly in which is provided a 

planetary gear system cooperating with a ring gear. The 
ring gear includes driving lugs cooperating with a drive 
plate and shock-absorbing springs provided between the 
driving lugs of the ring gear and the cooperating shoul 
ders on the drive plate. 

BACKGROUND OF INVENTION 
Field of invention 

The present invention relates to a reverse gearing 
assembly and particularly to a reverse gearing suitable 
for use on miniature vehicles such as motorized snow 
sleds, etc. 

Description of prior art 
Heretofore, reverse gearing assemblies have not been 

commonly used in such miniature vehicles since most 
reverse gearing assemblies known to date are relatively 
expensive. It has been found that rather than disburse 
the additional cost for optional conventional reverse 
gearing systems, the operators would prefer reversing 
their vehicles by hand. 

It is evident that for manufacturers of the now popular 
motorized snow sleds to provide a reverse gearing on 
their sleds, such sleds would have to be marketed at 
prices in competition with the sleds which do not incorpo 
rate this added feature. In order to provide this feature 
on such vehicles, a reverse gearing assembly had to be 
found which would be relatively inexpensive, simple in 
construction, and above all, highly resistant to abusive 
S. 

SUMMARY OF INVENTION 

It is an aim of the present invention to provide a re 
verse gearing assembly which would meet the above 
requirements. 
A construction in accordance with the present inven 

tion comprises an input shaft and a coaxial output shaft, 
and gear train means between said input and output 
shaft. Means are provided for reversing said gear train 
means, while a radial hub member having a gear means is 
adapted to cooperate with said gear train means, a drive 
plate fixed to said output shaft and adjacent the radial 
hub of said gear. The radial hub is provided with at least 
one abutment lug extending axially towards said drive 
plate and located between a pair of circumferentially 
spaced-apart abutment shoulders mounted on said drive 
plate and resilient shock absorbing means are provided 
between said abutment lug and each of said abutment 
shoulders. 

In a more specific construction of the invention, there 
is provided an input shaft and a coaxial output shaft, 
planetary gear means concentric with the sun gear inte 
gral with said input shaft, and an internal peripheral 
gear cooperating with said planetary gear means. Trans 
fer means are provided for alternatively moving said 
planetary gear means into operating engagement be 
tween said sun gear and said peripheral internal gear 
thereby effecting reverse rotation to said peripheral gear 
relative to said sun gear, and alternatively to move said 
planetary gears out of direct engagement whereby the 
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peripheral gear is linked to said sun gear for unitary 
movement therewith. The peripheral gear includes a 
radial hub. A drive plate is fixed to said output shaft 
and adjacent the radial hub of said internal gear. The 
hub has at least one abutment lug extending axially to 
Wards said drive plate and located between a pair of 
circumferentially spaced-apart abutment shoulders mount 
ed on the drive plate and resilient shock-absorbing 
means are provided between said abutment lug and each 
of said abutment shoulders. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Having thus generally described the nature of the in 
vention, it will now be referred to in more detail by ref 
erence to the accompanying drawings illustrating a pre 
ferred embodiment of the invention, and in which: 

FIG. 1 is a perspective view of the reverse gearing as 
sembly in its compact housing; 

FIG. 2 is an axial cross section taken through a re 
verse gear assembly shown in FIG. 1 in a position such 
that the output shaft will rotate in the same direction as 
the input shaft; 

FIG. 3 is an axial cross section similar to FIG. 2 
wherein the output shaft is shown in position to rotate 
a reverse direction to the input shaft; 

FIG. 4 is a vertical cross section taken along the lines 
4-4 of FIG. 3; 

F.G. 5 is a vertical cross section taken along the lines 
5-5 of FIG. 3; 

FIG. 6 is a fragmentary perspective view of an ele 
ment of the gearing shown in the above figures; 

FIG. 7 is a perspective view of further detail of the 
gearing; 

FIG. 8 is a perspective view of still a further element 
of the gearing; 

FIG. 9 is a perspective view of yet a further element 
of the gearing; and 

FIG. 10 is a fragmentary cross-sectional view taken 
generally along lines 10-10 (for purpose of location) 
of FIG. 2. 

DESCRIPTION OF PREFERRED EMBODIMENT 

An embodiment of the reverse gearing assembly as 
shown in FIGS. 1 to 10 includes a housing 16 and a hous 
ing cover 18 fastened to the flange 7 of the housing 16 
by means of bolts 20. Mounting flanges 22 are also pro 
vided on the housing 16. An input shaft 24 extends within 
the housing 16 on the side of the cover 18 while an output 
shaft 26 extends, coaxially of the input shaft, on the op 
posite side of the housing 16. The input shaft 24 is seated 
in bearings 28 in the bearing cage 29 provided in the cover 
18. Similarly, the output shaft 26 is journalled in a pair of 
bearings 30 in the bearing cage 31 projecting from the 
housing 16. 
The input shaft 24 enlarged at its end includes an axial 

recess 32 in which are mounted needle bearings 34. The 
recess 32 and needle bearings 34 are provided to receive 
the end of the output shaft 26 and allowed to rotate in 
dependently of the input shaft with the exception of the 
gear train which will be described hereinafter. 
The outer surface of the enlarged end of the input 

shaft 24 is provided with external splines 36. 
Reference is now made to FIG. 8 which shows a per 

spective view of the cover 18 and the enlarged end of 
shaft 24. An annular member 38 is shown projecting from 
the interior surface of the cover 18 and mounts a plurality 
of spaced-apart projecting lugs 40a-40d. The top of the 
annular member 38 has been leveled off to present shoul 
ders 41 on either side of the recess 42. The lugs 40a-40d 
as well as the recess 42 will be described in more detail 
hereinafter. 
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A planetary gear carriage 44 is located about the en 
larged end of the input shaft 24 and is concentric there 
with. The planetary gear carriage 44 can be clearly Seen 
in FIGS. 5 and 7, as well as in sectional views 2, 3, and 
10. Three planetary gears 46a–46c are freely mounted on 
stub shafts 48a-48c with radial openings 49a-49c. The 
stub shafts 48a-48c are of course journalled in the car 
riage 44. 
The carriage 44 includes two radial wall surfaces 50 

and 52. Recesses 54a–54d are provided in the wall Sur 
face 50 and are adapted to receive corresponding lugs 
40a-40d provided in the annular member 38 of the 
cover 8. 

Similarly, recesses 56a-56d are provided on the oppo 
site wall surface 52 as will be explained later in more 
detail. 
The planetary gear carriage 44 is also provided with a 

projecting hub member 58 which defines an annular 
groove 60. A transfer follower 62 includes a curved mem 
ber 61 adapted to be seated loosely in the groove 60 of 
the hub 58. The transfer follower 62 is provided with a 
recess 66 in the spindle 63 in which a lug 65 of an eccen 
tric transfer member 64 is adapted to engage. The eccen 
trice transfer member 64 is journalled in the housing 
mounting 68 and upon actuation causes the transfer fol 
lower 62 to move the planetary gear carriage 44 to and 
fro in an axial direction. 
The ring gear 70 has interior gear teeth 74 adapted to 

engage the teeth of the planetary gear members 46 and 
includes a cylindrical wall portion 76 on which the gear 
teeth 74 are mounted and a radial hub plate 72. Project 
ing lugs 78a–78e are provided in the hub plate 72 of the 
ring gear 70 which are adapted to engage in correspond 
ing recesses 56a–56e of the planetary gear carriage 44. 
As described above, the transfer member 64 and the 

transfer follower 62 move the carriage 44 to and fro in 
an axial direction. More specifically, the follower 62 
moves the carriage 44 axially so that the teeth of the 
planetary gear members 46 slide axially in the splines 36 
and the gear teeth 74 of the ring gears 70 from a position 
wherein the lugs 40 engage the recesses 54 as shown in 
FIG. 3 and wherein the lugs 78 are free of the recesses 
56, to a position where the lugs 78 engage the recesses 56 
but the lugs 40 are free of the recesses 54. 
On the opposite side of the hub plate 72 of ring gear 

70 are three abutment lugs 82a-82c. These lugs will be 
described in more detail hereinafter particularly in con 
nection with FIG. 4. Also apertures 80 are provided in 
the ring gear to allow lubricating fluid to pass from one 
side of the ring gear 70 to the other side. 

Immediately adjacent the ring gear 70 but fixed to the 
output shaft 26 is a drive plate 84. Drive plate 84 as 
shown in FIG. 4 includes three abutment shoulders 
86a–86c. Abutment shoulders 86a are so located on the 
drive plate 84 that the lugs 82 are normally located cir 
cumferentially spaced therefrom with one lug 82 between 
two abutment shoulders 86. Pairs of springs 88 and 90 
are located one on each side of lug 82 between pairs of 
shoulders 86 as shown. 
As can be seen, the ring gear 70 if caused to move in 

either rotational direction relative to the drive plate 84, 
the abutment lugs 82 will move to either of the adjacent 
abutment shoulders 86 such as lug 82a in a direction 
towards shoulder 86a or shoulder 86b. Such movement 
will be dampened by the compression of the spring 88 or 
90 inbetween these shoulders 86 thus reducing the shock 
of the lug 82 abutting suddenly against either shoulder 
86a or 86b. 

Lubrication apertures 92 are provided in the drive plate 
84 to allow lubrication to pass from one side of the drive 
plate 84 to the other. 

In operation, the drive shaft 24 can be integral with 
or connected to a suitable drive member such as the drive 
shaft of a motorized sled. The transfer members 64 can 
be turned to either of two positions. In one position, such 
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4. 
as shown in FIG. 2, the gearing assembly will be in a 
forward position, that is the output shaft 26 will rotate 
in the same direction as the input shaft 24. In this case, 
the carriage 44 has been forced axially by the transfer foll 
lower 62 into a position such as shown in FIG. 2 where 
the lugs 78 engage corresponding recesses 56 Such as 
shown in FIGS. 2 and 10. 

In this case, as a torsional force is applied to the input 
shaft 24, the spline end of the shaft 36 which engages 
the teeth of the planetary gears 46 will cause the carriage 
44 and the ring gear 70 to rotate in unison since the 
carriage 44 and the ring gear 70 are locked as an integral 
member by the action of the lugs 78 and the recesses 56. 
In this case, the torsional force is transferred from the 
ring carriage 44 through lugs 78 through the hub plate 
72, the abutment lugs 82 which in turn compress the 
springs 90 to abut the shoulders 86 of the drive plate 84. 
The drive plate 84 which is fixed to the output shaft 26 
causes the shaft 26 to rotate in unison with the shaft 24. 
The above gear train could also include reducing gear 
members which would cause the shaft 26 to rotate at a 
slower velocity than the shaft 24. 

If the transfer member 64 is rotated to the second 
position which is the reverse position as shown in FIG. 
3, then the follower 62 will move the carriage 44 into a 
position such that the lugs 40 will engage the recesses 54 
of the ring carriage 44. In this case, the ring carriage 44 
is not engaged with the hub 72 of the ring gear 70. The 
torsion supplied by the input shaft 24 to the planetary 
gears 46 will not be transmitted to the carriage 44 since 
the carriage 44 is now locked with the housing cover 8 
by means of the lugs 40. Rather, the planetary gears 46 
will rotate transmitting the torsional forces to the teeth 
74 of the ring gear 70 causing the ring gear 70 to rotate 
in a direction opposite to the input shaft 24. 
Now the lugs 82 will be caused to rotate in an opposite 

direction compressing the springs 88 towards the oppo 
site shoulders 86 and transfer the torsional force to the 
shoulder 85 and in turn to the drive plate 84 thus giving 
the output shaft 26 a direction reverse to the direction 
of the input shaft 24. 

I claim: 
1. A reverse gear assembly comprising an input shaft 

and a coaxial output shaft, gear train means connected 
to said input shaft, a rotating hub member having a gear 
means adapted to cooperate with said gear train means, 
means for selectively reversing the direction of said hub 
member, a drive plate fixed to said output shaft and ad 
jacent the hub member, said hub and said drive plate in 
cluding cooperating abutment means adapted for limited 
relative movement, resilient shock-absorbing means pro 
vided between said abutment means on said drive plate 
and said hub member. 

2. A reverse gear assembly comprising an input shaft 
and a coaxial output shaft, gear train means connected 
to said input shaft, a rotating hub member having a gear 
means adapted to cooperate with said gear train means, 
means for selectively reversing said direction of said hub 
member, a drive plate fixed to said output shaft and ad 
jacent the hub member, at least one abutment lug on said 
hub and located between a pair of circumferentially 
spaced-apart abutment shoulders on said drive plate and 
resilient shock-absorbing means provided between said 
abutment lug and each of said abutment shoulders. 

3. A reverse gear assembly comprising an input shaft 
and a coaxial output shaft, a planetary gear means con 
centric with a sun gear integral with said input shaft, an 
internal peripheral gear cooperating with said planetary 
means, transfer means for alternately moving said plan 
etary gear means into operating engagement between said 
sun gear and said peripheral internal gear thereby af 
fecting reverse rotation of said peripheral gear relative to 
said sun gear, and alternately to move said planetary gear 
out of direct engagement whereby the peripheral gear is 
linked to said Sun gear for unitary movement therewith, 
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said peripheral gear including a radial hub, drive plate 
fixed to said output shaft and adjacent the radial hub of 
said internal gear, the hub having at least one abutment 
lug extending axially towards said drive plate and located 
between a pair of circumferentially spaced-apart abut 
ment shoulders mounted on said drive plate and resilient 
shock-absorbing means provided between said abutment 
lug and each of said abutment shoulders. 

4. A reverse gear assembly as defined in claim 1 where 
in there are three spaced-apart abutment lugs on the ra 
dial hub member extending axially towards the drive 
plate and located between three circumferentially spaced 
abutment shoulders so that one abutment lug is located 
between two abutment shoulders and a coil spring mem 
ber is located between each adjacent abutment lug and 
abutment shoulder. 

5. A reverse gear assembly as defined in claim 2 where 
in the planetary gear means includes a plurality of plan 
etary gears carried by a planetary gear carriage; said 
transfer means includes a transfer follower adapted to 
engage the planetary gear carriage and move it axially 
whereby the planetary gears will slide in said sun gear 
and said internal gearing. 
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6. A reverse gear assembly as defined in claim 5, 

wherein locking means are provided on the hub member 
adapted for engagement with the planetary gear carriage 
and locking means are provided on the housing adapted 
for engagement with said gear carriage and wherein said 
transfer means includes means for sliding said gear car 
riage into locking engagement with said hub member or 
alternatively into locking engagement with said housing 
member. 
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